Advanced Algebra 2: Unit 6b – Logarithms and The Log Function 
Lesson 4 (Word Problem Applications – Notes)


1.  Find the amount of time required for a $2000 investment to double if the annual interest rate 
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 is compounded (a) annually, (b) monthly, (c) quarterly, and (d) continuously.

2.  Suppose that the cholera bacteria in a colony grows exponentially.  The colony starts with 1 bacterium and doubles in number every half hour.  How many bacteria will the colony contain at the end of 24 hours?  What is the continuous growth factor?  What is the hourly growth rate?

3.  A colony of bacteria grows exponentially with time.  At the end of 3 hours there are 10,000 bacteria.  At the end of 5 hours there are 40,000 bacteria.  How many bacteria are present initially?  What is the continuous growth factor?  What is the hourly growth rate?

4.  The decay equation for radon-222 gas is known to be 
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, with t in days.  About how long will it take the amount of radon in a sealed sample of air to decay 90% of its original value?  What is the continuous growth factor?  What is the daily growth rate?

5.  The number of radioactive atoms remaining after t days in a sample of polonium-210 that starts with 
[image: image3.wmf]0

y

radioactive atoms is 
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 (a) Find the element’s half-life.  (b) Your sample will not be useful after 95% of the radioactive nuclei present on the day the sample arrives have disintegrated.  For about how many years will you be able to use the polonium?  (c)  What is the continuous growth factor?  What is the daily growth rate?

6. The processing of raw sugar has an “inversion” step that changes the sugar’s molecular structure. Once the process has begun, the raw sugar decays exponentially with time.  If 1000 kg of raw sugar reduces to 800 kg of raw sugar during the first 10 hours, how much raw sugar will remain after another 14 hours?  What is the continuous growth factor?  What is the hourly growth rate?

7. Suppose the amount of oil pumped from one of the canyon wells in Whittier, California, decreases continuous at a rate of 10% per year.  When will the well’s output fall to one-fifth of its present value?  What is the continuous growth factor?
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